Further studies demonstrated that an insulin-like peptide (INS)-7 was induced and secreted by neuronal cells upon P. aeruginosa infection. INS-7 binds to DAF-2, a transmembrane tyrosine kinase insulin receptor, and enhanced signalling by this receptor leads to cytosolic localization of intestinal DAF-16, a member of the forkhead transcription factor family. This relocalization (from the nucleus to the cytosol) leads to reduced transcriptional activation of several immune response genes: lys-7 (encoding a lysozymelike protein), spp-1 (encoding a saponin-like protein), thn-2 (encoding a member of the thaumatin family of plant anti-fungal proteins) etc. The tissue-specifi city of gene expression i.e. neuronal INS-7 and intestinal DAF-16, is important, because the intestine is the target of P. aeruginosa infection and the site of expression of host defense genes. Clearly, a correlation exists between the secretion of INS-7, the DAF-2 signalling pathway and the cytosolic location of DAF-16, which leads to a lowered immune response and greater susceptibility to infection by P. aeruginosa (fi gure 1).
These studies, demonstrating a sensitive mechanism to detect and respond to pathogenic bacteria, are important and raise several questions: What are the roles of other neurosecretory peptides and their receptors in immune modulation? Perhaps, the identifi cation of INS-7 is the tip of an iceberg and there are other players and pathways that need to be studied. Also, DAF-2 and DAF-16 are important in other 
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expression of lys-7, thn-2 and spp-1 cellular functions. C. elegans lacking daf-2 are long-lived and resistant to oxidative stress whereas those lacking daf-16 are short lived and sensitive to oxidative stress (Ogg et al 1997; Garsin et al 2007) . The transcriptional targets of DAF-16 have been studied (Oh et al 2006) and it may be useful to identify those directly involved in immune defense and functionally evaluate their roles during infection. What are the implications of these studies for higher organisms? With respect to innate immune responses, it is known that Toll-like receptors enhance infl ammatory responses and modulate insulin signalling during obesity (Shi et al 2006; Kim et al 2007) . However, the role of insulin signalling in directly modulating immune responses is not well known. Interestingly, there are several insulin-like peptides in mice and humans which bind to G protein coupled receptors and play diverse roles, e.g. in collagen turnover, fertility, pregnancy, etc. (van der Westhuizen et al 2008) . A closer look is now required to evaluate their effects on immune cell gene expression and function in vertebrates.
